This article considers a new function to propose a new lifetime model. The new model is introduced by utilizing the linear scheme of the two logarithms of cumulative hazard functions. The new model is named as new extended Weibull distribution, and is able to model data with unimodal or modified unimodal shaped failure rates. A brief explanation of the mathematical properties of the proposed model is provided. The model parameters will be estimated by deploying the maximum likelihood method. To illustrate the usefulness of the proposed model, an example will be discussed.
INTRODUCTION
In the practice of reliability modeling, the probability distributions are most frequently used as time to failure distributions. In same perspective, the quality of the reliability model significantly depends on the success in choosing a suitable probability model of the phenomenon under consideration. During the last couple of decades, a specific group of the probability models such as, exponential, Pareto, Log-normal, Gamma, Rayleigh and Weibull distributions were frequently used for modeling lifetime data. However, in practice, it is observed that most of these distributions are not quite flexible enough to accommodate different phenomena of nature. For this reason, the researchers have worked on the expansion of these distributions to introduce more and more flexible and most suited model for modeling data in practice. Among these distributions, the Weibull model is the most widely used distribution, as it offers the characteristics of both the exponential and Rayleigh distributions. Therefore, between the lifetime distributions, the Weibull distribution introduced by Waloddi Weibull is one of the most useful model for modeling lifetime data with monotonic failure rates. The cumulative distribution function (CDF) of the two parameters Weibull distribution is given in (1) .
(1)
The hazard function (HF) of the Weibull distribution is given by 1 ( ) , h z z     (2) Although, the Weibull model is one of the most frequently used lifetime models for modeling lifetime data having monotonic failure rates. However, the Weibull model is incapable to model with non-monotone failure rates, which are quite common in reliability and biomedical analysis. In more complex scenarios, such as diseases, whose mortality reaches a peak after some finite period and then declines gradually. This is usually termed a 'unimodal' failure rate. Also, some diseases such as breast cancer is observed to have modified unimodal failure rates. In the case of electronic ones, the failure rate is often observed to have non-monotonic. This usually takes the form of increased failure rate early ('wearin') and late ('wear-out') in the component lifetime. This is usually known as 'bathtub-shaped' failure rate.
Many different versions of Weibull distribution have arisen in the literature to improve its characterizations. A very small amount of these generalizations, including Modified Weibull (MW) distribution due to Lai et al. [12] , Beta Weibull (BW) distribution by Famoye et al. [11] , Exponentiated Flexible Weibull Extension (EFWEx) Distribution introduced by El-Gohary et al. [10] , generalized power Weibull (GPW) distribution due to Nikulin and Haghighi [14] , flexible Weibull extension (FWEx) studied by Bebbington et al. [8] , Kumaraswamy Weibull (Ku-W) distribution by Cordeiro et al. [9] , Transmuted Weibull (TW) distribution due to Aryal and Tsokos [6] , Beta modified Weibull (BMW) distribution studied proposed by Silva et al. [16] , On transmuted flexible Weibull extension (OTFWEX) distribution of Ahmad and Hussain [3] , new flexible Weibull (NFW) distribution proposed by Ahmad and Hussain [2] , Flexible Weibull (FW) distribution of Ahmad and Hussain [1] and generalized flexible Weibull extension (GFWEx) distribution propose by Ahmad and Iqbal [4] .
It is a very useful method to combine two survival functions and generate a new function as: [13] and Almalki and Yuan [5] belongs to the class specified in (5) .
Here in (5) 
The quantity mentioned in (6) can be written in the form, as
Here, a mixture of the two logarithm of cumulative hazard functions, taken as z  and
to introduce a new flexible lifetime model. So, the quantity given in (7), can be written in the form given by 2 ( ) . 
NEW EXTENDED WEIBULL DISTRIBUTION
The CDF of the NEx-W distribution is defined by the following expression
The density function associating to (9) is given by 
BASIC PROPERTIES
This section of the article contains the basic mathematical properties of the NEx-W distribution.
Quantile and Median
The expression for the thuantile q z of the NEx-W distribution is given by
Using q=0.5, in (11), we have the median of the NEx-W distribution. Also, by setting q=0.25, and q=0.75, in (11), we obtain the 1 st and 3 rd quartiles of the NEx-W distribution, respectively.
Generation of Random Numbers
The formula for generating random numbers from NEx-W distribution is given by 
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MOMENT GENERATING FUNCTION
Using (12), in (13), we have the MGF of NEx-W distribution. . 
FACTORIAL MOMENT GENERATING FUNCTION
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Distribution of Minimum and Maximum Order Statistics
 with CDF provided in (5) . Then, the density function of the minimum and maximum order statistics is derived in (16) and (17), respectively.
Also, density for the maximum order statistics is
From (19)-(21), it is well-clear that these equations are not in closed forms, and cannot be solved manually and statistical software can be utilized to solve them numerically by deploying the iterative techniques such as the Newton-Raphson algorithm. The "SANN" algorithm is used in R language to obtain the numerical estimates of the parameters. 
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APPLICATIONS
To illustrate the significant improvement of the suggested model, an example is presented. The goodness of fit result of the suggested model is compared with that of four other wellknown lifetime models such as Weibull, Flexible Weibull extension (FWEx), generalized power Weibull (GPW) and Kumaraswamy generalized power Weibull (Ku-GPW) distributions. The investigative measures including Akaike's Information Criterion (AIC), corrected Akaike information criterion (CAIC), Hannan-Quinn information criterion (HQIC) and log likelihood   2 ., lz  . On deciding these measures, it is proved that the newly developed model provides greater distributional flexibility.
Example: 1
The data set taken Bader and Priest [7] , containing the single fibers of 20 mm, with a sample of size 63. 
CONCLUSIONS
In this paper, a new function is suggested to introduce a new model, which is called the new extended Weibull distribution. Some of the statiatical properties and the estimation through maximum likelihood method for the model parameters are discussed. The plots of the hazard function are sketched to show the flexibility of the new model. The proposed model is able to model lifetime data with unimodal or modified unimodal failure rates. At the end, an application of the suggested model to a real data set is presented to illustrate that the NEx-W distribution can be used quite effectively an alternative to other lifetime distributions. It is hoped that the new extension will be a good candidate model to model lifetime data.
